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. PART-A

Attempt all questions.

1. Choose the correct answer from the following alternatives: (10x2=20)
(i) Consider the real function |

{1 zf X is rational
J)y=q_ "
_ 0 if xis irrational
Then
(a) fisdiscontinuous at every point (b) fiscontinuous at every point

(¢) fisdiscontinuouson 0 except at origin (d) None of these

(i) The sequence f,(x)= x"

(a) Convergesuniformlyon[0, 1] : (b) Not convergenton[0,1]

(c) Pointwise convergent on'[ 0,1] (d) None of these
() LetG be a simple group of order 168. What is the number of subgroups of G of order 77
(a) 1 (b) 7 |
(c) 8 . (d) 28

o (iv) Ifxandy arein Hilbert space, then

2

@ xly=lr+y]=lx-y|> [ +]y

® xLy= e y|= -y <o+

2

© xLy=|xtyf=lr- =+

(d) none of these

a

b

~ (a) Arightideal whichis not a leftideal (b) Aleftideal whichisnota rightideal
(¢) Not anideal of M,(T1 ) (d) Noneof these

0 . :
(v) Theset M,(0)= {[ : 0] a,bell } , under matrix multiplication and addition is



4.

5,
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(v1) LetT:0” — 0" bealinear transformatlon Whlch of following statements implies that T is

bijective?
-(a) Nullity (T)=n (b) Rank (T)+Nullity (T)=n
(¢) Rank (T)-Nullity (T)=n (d) Rank (T)=Nullity (T)=n

(vii) Choose the correct one from the following
(a) Every abelian group G is not a module over the ring of integers.
- (b) Thekernel of the homomorphism 7 of an R-module has only one element
(¢) Anyirreducible R-module is cyclic
(d) Therange of ahomomorphism is a submodule.

(viii)  Let X ={a,b,c} and B={{b,c},{c,a}},then
~(a) ~Bisnota subset of X
| (b) B cannot be a base for any topology onX
" (¢) Bcanbe abase for any topology on X'
(d) none of these

'\11&} The space j» isallilbert spaceif
@ p=1 (®) p=2
(©) p=3 d) p=n
(x) The degree of freedom for a particle moving in straight line is
(@ 0 (®) 1
(c) 2 (d 3

PART-B
Attempt all questions.

- Prove that the real valued function fon 0 * defined by

2

x2
=P T N0
0 L (0)=00)

as unequal mixed partial derivatives-Dy, f and D, f at{(0,0).

. If (R,+,x) isaring with o> = @ Vg e R, show that a+a =0 and ab=baVa,beR.

Give an example of a space which is first countable but not second countable,

Prove that the angular momentum conjugate to a eyclic coordinate is conserved..

- 6. Show that the sequence. (;) 1s a Cauchy sequence.
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7. Show that if K is compact subset of R and if J K —R iscontinuous on K, then f(K)is compact.(2)
8, Show that an orthonormal set is linearly independent. ‘ 2)
9. Consider the linear mapping f:R? — R? defined by f (%,¥)=(3x+4y,2x~5y).
Flnd the matrix A relative to the basis {(1 0), (O Dy 2)
1 0; Show that every abqolutelv convergent qeauence 18 convergent (2).
11. Show that every subgroup of an abelian group"i's normal. @)
PART-C
Attempt any 6 (six) questions.
12. Establish Taylor’s formula for real-valued functlons ona subset of [J " stating clearly the conditions to
be fulfilled by a function and its domain.
Using Taylor’s formula express the function £(x, y) = x* + xyv+ y* inpower of (x -1)and (y-2).
(10)
13. IfKisacompactsubsetof 0 and. f:K =0 isinjectiveand continuous, Show that £ is_conﬁnue is.
on f(K). o (10)
14. If His a subgroup of G and N is a normal subgroup of G, then prove that
N, H ’ 10
N " HAN 19
15. Show that a Euclidian domain is always a Principal Ideal domain. (10)
16. Explain the principle of virtual work and discuss that d° Alembert’s principle is a generalisation of the
. principle of virtual work for a dynamical system. 10)
17. Prove that the Gaussian integers , (i) = {a+ib |a,b e Z} forma Euclidean ring, (10)
sinnx
18. Show that the sequence < f, > where Ja (x) = —\/—;— is uniformly convergent on [O, 7r] 10)
19.

Prove that the product of finitely many compact spaces is compact. 10)
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20. (a) Let G be a group of order 30. Show that a 3-Sylow éubgroup ora S*Syldw subgroup of G
must be normal. ‘ o )]

{b) - Show that the order of subgroups ol a finile order group divides the order of the. group. - (5)

21. Deﬁne Poisson bracket and prove that the fundamental Poisson bracket are invariant under canonical
transformation. (10)
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